This paper investigates the impact of corporate spinoffs on executive compensation. We find no significant association between executive compensation and stock returns prior to spinoffs, but a significant positive association between the two afterwards. We also find evidence that corporate governance generally improves after the spinoff. In addition, the positive association between executive compensation and stock returns is more pronounced for firms with greater improvements in their corporate governance. Overall, our findings support the notion that spinoffs create value by reducing agency costs.
Introduction
Spinoff is a unique form of corporate re-organization in that it creates value (Hite and Owers 1983; Miles and Rosenfeld 1983; Schipper and Smith 1983; Cusatis et al. 1993) without any cash being involved in the process. One explanation advanced in the spinoff value-creation argument is the reduction of agency costs arising from prior corporate diversifications. Specifically, spinoffs reduce agency costs by dismantling internal capital market inefficiencies, improving governance structures, and enhancing contracting efficiency.
In this study, we analyse how spinoff improves contracting efficiency by examining CEO compensation contracts. Specifically, we examine the impact of spinoff on pay-performance sensitivity of CEO compensation for spinoff parent firms. If spinoff improves contracting efficiency, it will promote interest alignment between CEOs and shareholders. Consequently, the CEO pay-performance sensitivity will be improved after spinoff (the interest alignment hypothesis). Alternatively, the CEO may also to use spinoff as an opportunity to re-negotiate his/her compensation contract to hedge against additional business risk as the firm is becoming less diversified. As a result, the CEO pay-performance sensitivity may be impaired after spinoff (the risk aversion hypothesis).
Next, we extend the study to examine the role of corporate governance present in spinoff firms on CEO compensation. We use four components of corporate governance mechanisms: board structure, committee independence, board and committee activities, and institutional ownership. We then combine the scores of the four individual governance mechanisms to investigate the impact of overall governance on CEO pay.
We briefly summarize our findings as follows. Based on a sample of 75 firms spanning the period from 1990 to 1997, CEOs received more stock options after spinoff. This observation is consistent with Seward and Walsh (1996) , as well as Jensen et al. (2004) , who document a substantial rise in the use of stock options from 1992 to 2000. More importantly, we find that pay-performance sensitivity improves significantly for the parent firm after a spinoff using stock return as a measure for corporate performance. This finding lends support to the interest alignment hypothesis, which complements the extant literature on the agency cost reduction explanation of spinoff value creation (e.g. Gertner et al. 2002; Burch and Nanda 2003; Ahn and Walker 2007) . Third, corporate governance generally improves after spinoff, and the improvement in the CEO pay-performance sensitivity after spinoff is more pronounced for firms with greater corporate governance improvement.
Our study contributes to the literature by extending the contracting efficiency proposition to empirically examine CEO compensation contracts in spinoff firms. The consideration of compensation contracts using a long-window event study enables us to test both the interest alignment and risk aversion hypotheses stemming from the executive compensation literature. To the best of our knowledge, this is the first long-window event study to examine the impact of CEO compensation contracts on spinoff firms. 1 In addition, the use of pay-performance sensitivity methodology directly captures the extent of interest alignment improvement from the spinoff transaction. Finally, this study analyses the role of four aspects of corporate governance in improving interest re-alignment for spinoff firms. Notwithstanding the extensive literature on corporate governance, the literature examining the role of board committees, and board and committee activities, is sparse. Our findings on this aspect of governance will contribute to this small yet growing body of governance literature.
The remainder of this paper is organized as follows. Section 2 describes the related literature and the hypotheses tested in this study. Section 3 discusses the data employed in this study. Section 4 presents our key results on the improvement of interest alignment. Section 5 further examines the relation between corporate governance and interest alignment improvement. Section 6 discusses the additional analysis, and Section 7 concludes the paper.
Related literature
A number of prior studies suggest that spinoff is beneficial to firms as it offers an opportunity to mitigate agency problems. Specifically, a strand of spinoff literature suggests that spinoff mitigates agency problems by dismantling inefficient internal capital markets arising from rent seeking and bargaining activities among divisional managers (Shin and Stulz 1998; Scharfstein 1998; Rajan et al. 2000; Scharfstein and Stein 2000) . Consequently, a firm's investment efficiency improves after spinoff. Gertner et al., (2002) document that post-spinoff firms appear to show a stronger positive association with the average industry Tobin's Q and average industry investment as compared to pre-spinoff firms. Similarly, Ahn and Denis (2004) find that post-spinoff firms invest significantly more in high-Q segments. Moreover, spinoffs reduce the investment diversity present in multi-divisional firms, leading to aggregate value gains for the post-spinoff parent and the spun-off entity (Burch and Nanda 2003) .
A related set of findings from spinoff literature claims that spinoff firms reduce agency cost by improving governance. Chemmanur and Yan (2004) argue that spinoffs improve efficiency through managerial discipline. As spinoff firms are more likely to be acquired by rivals, managers are presumably motivated to work harder and therefore bring efficiency improvement. Evidence from a more recent study by Chemmanur et al. (2014) suggests that spinoff improves total factor productivity of firms, starting from the first year and continuing for five years after spinoff. The productivity gain arises from decreases in employment, total salary and material costs. Since the improved productivity of spinoff firms stems from an increase in efficiency rather than an increase in output, and because the productivity increases arise primarily within parent firms after spinoff, the authors argue that the evidence supports the view that spinoffs discipline managers for subsequent performance improvement.
Some studies also suggest that spinoffs are associated with good governance structures. Seward and Walsh (1996) suggest that most of the board members of spun-off firms are outside directors. Ahn and Walker (2007) state that firms with better governance tend to spin off and that the effective governance structure in spinoff firms results in a higher market-to-book valuation after spinoff. Patro (2008) documents that block ownership for spun-off firms increases after spinoff, and that such increase is positively associated with subsequent performance and survival. Chemmanur et al. (2010) find that firms protected by having more antitakeover provisions (ATP) before spinoff are associated with higher announcement returns and enjoy greater post-spinoff operating performance improvements. Additionally, firms which reduce the number of ATP after spinoff are associated with more pronounced operating improvements. Evidence from Feng et al. (2015) indicates that CEOs of firms with stronger equity incentives are more likely to engage in spinoffs, while spinoff firms with weaker CEO equity incentives before the transaction are associated with stronger board independence and a higher percentage of institutional investors.
Another series of studies examines the impact of spinoff on contracting efficiency. Hite and Owers (1983) suggest improvement in contracting efficiency as a potential explanation for the positive abnormal returns associated with spinoff announcements. Similarly, Schipper and Smith (1983) explain that the value created in spinoff stems from the elimination of diseconomies of decision management and diseconomies of decision control. 2 Aron (1991) provides a theoretical model to demonstrate that spinoff facilitates writing and enforcing performance-based contracts. Seward and Walsh (1996) empirically show that spinoff enables firms to implement more efficient control systems by using a correlation matrix on data related to the spun-off units. However, as these studies do not offer direct evidence regarding CEO compensation, we extend the contracting efficiency perspective by examining the effect of spinoffs on CEO compensation contracts. Holmstrom (1979) argues that setting an optimal compensation contract can mitigate moral hazard problems. The extant compensation literature also suggests that shareholders' and managers' interests can be aligned by giving the CEO sufficient incentives. This is particularly true where CEO remuneration is closely tied to firm performance. However, writing an optimal CEO compensation contract is costly in multi-divisional firms because the operating complexities between divisions hinder market monitoring (Aron 1991) . Spinoffs remove these contracting costs by separating the multi-divisional firm into two or more entities. Consequently, the post-spinoff parent firms will have greater incentive to write stronger performance-based CEO compensation contracts, promoting closer alignment between the interests of the CEO and shareholders. We refer to this as the "interest alignment hypothesis".
In contrast, spinoff effectively increases the CEO's exposure to firm-specific or idiosyncratic risk as the multi-divisional firm becomes less diversified after a spinoff. Thus, the CEO may also consider taking advantage of the spinoff transaction as an opportunity to hedge against the increased risk exposure by re-negotiating his/her compensation contract. From this perspective, the post-spinoff compensation contract will impair the interest alignment of the CEO and the shareholders. We refer this as the "risk aversion hypothesis".
The pay-performance sensitivity measure introduced by Jensen and Murphy (1990) offers a direct approach to examine whether spinoffs can improve contracting efficiency regarding CEO compensation contracts. In essence, this measure captures the extent of interest alignment between the CEO and the shareholders. There is ample empirical evidence that CEO pay is positively tied to firm performance (Hall and Liebman 1998; Murphy 1999; Conyon and Murphy 2000; Lilienfeld-Toal and Ruenzi 2014) . Such evidence indicates that the compensation contract promotes a closer interest alignment between the CEO and shareholders. However, some studies report an inverse relationship between pay-performance sensitivity and a firm's risk level, supporting the risk aversion hypothesis (Aggarwal and Samwick 1999; Jin 2002; Garvey and Milbourn 2003; Cao and Wang 2013 etc). 3 Hence, if a firm takes the opportunity to improve contracting efficiency by restructuring the CEO compensation contract, one would expect the pay-performance sensitivity of the parent firm to experience a positive and significant improvement after spinoff, supporting the interest alignment hypothesis. Alternatively, if the CEO regards the spinoff as an opportunity to negotiate a compensation contract that better hedges against potential risk exposure, we would expect to observe a negative and significant change in pay-performance sensitivity after spinoff, supporting the risk aversion hypothesis.
In this study, we maintain that spinoff offers an opportunity for firms to improve contracting efficiency. This is because spinoff separates the multi-divisional firm into two (or more) entities, making it easier and more effective for the market to monitor the performance of the post-spinoff parent firm. In addition, CEO performance is less susceptible to uncontrollable factors found in pre-spinoff multi-divisional organizations. Accordingly, firms will have greater incentives to design CEO compensation contracts with a stronger performance-based component as writing and enforcing such contracts becomes less costly. Consequently, the interest alignment for the CEO and shareholders would improve after spinoff (i.e., the interest alignment hypothesis). Putting this into the context of pay-performance sensitivity, the following is our hypothesis stated in an alternate form:
H1: CEO pay-performance sensitivity improves after spinoff (interest alignment hypothesis).
We next examine the effect of corporate governance on CEO pay-performance sensitivity. The extant literature on agency theory and corporate governance suggests that a firm's internal control systems play a vital role in improving such interest alignment (Jensen and Meckling 1976; Fama and Jensen 1983; Jensen 1993) . Because firms with stronger governance are more likely to minimize agency costs, we test the following hypothesis as stated in an alternate form: H2: CEO pay-performance sensitivity improvement is expected to be more pronounced for spinoff firms with stronger governance.
Finally, the enhancement of CEO pay-performance sensitivity is likely to be more significant for firms with greater improvement in corporate governance after the spinoff transaction. This leads us to hypothesize the following:
H3: Post-spinoff pay-performance sensitivity is positively associated with improvement in corporate governance from this transaction.
Data
Our spinoff sample is drawn primarily from the Thomson Merger and Acquisition SDC database. We identify completed spinoff transactions from the period spanning 1990 to 1997. 4 This sample period allows us to examine the variation of corporate governance among spinoff firms without a great deal of influence from government regulations such as SOX. This period allows us to examine greater variation of governance mechanisms voluntarily implemented by firms. These spinoff transactions were later verified by searching the Lexis-Nexis database using the keywords, "spinoff", "spin off" and "spin-off". This yields 160 transactions for the initial sample. To arrive at our final sample, we exclude samples that are motivated by takeover defenses, mergers, bankruptcies and regulatory issues, spinoff firms that are tracking stock, ADRs, or in regulated industries (SIC 4900-4999 and SIC 6000-6999). We also ensure that the sample firms were not previously an equity carve-out. In addition, 17 observations have been excluded due to the absence of CEO compensation data. As a result, our final sample for the analysis is comprised of 75 firms. The profile of the sample distribution by year is reported in Table 1 .
Fiscal year stock return is used as a proxy for shareholders' wealth in estimating pay-performance elasticity. This is computed by compounding the monthly stock returns obtained from the CRSP database. To mitigate the potential impact from Table 2 includes six years in total starting from two years before spinoff (i.e., Year − 2) and ending three years after spinoff (i.e., Year + 3). From Panel A in Table 2 , we can see that CEOs' compensation, on average, is much higher after spinoff. Comparing the components of CEO compensation from Year − 2 to the post-spinoff periods (i.e., Years + 1 to + 3), CEOs receive much higher equity-based compensation (stock options and restricted stocks) after spinoff. Such CEO compensation characteristics are consistent with findings of Seward and Walsh (1996) , and Jensen et al. (2004) .
The summary statistics for stock returns can also be found in Panel A in Table  2 . The mean stock return increases from 21.2% in Year − 1 to 26.3% in Year 0, and remains high at 25.5% in Year + 1. We have also computed summary statistics on the size of spinoffs, but they are not tabulated in order to conserve space. Following previous literature, spinoff size is defined as the market value of the spun-off unit divided by the combined market value of the post-spinoff parent and spun-off unit. 7 For our sample, the mean (median) spinoff size is about 30.2% (24.3%), generally comparable to those reported by Burch and Nanda (2003) and Ahn and Denis (2004) .
For the corporate governance data, we compiled the institutional ownership data from the Thomson Reuters Institutional (13F) Holdings (formerly known as CDA/ Spectrum database). All other corporate governance variables were first obtained from the RiskMetrics Directors database (formerly known as Investor Responsibility Research Center Takeover Defense database). However, this database does not contain all the governance variables in this study (e.g., data on committee meetings are not available). Also, RiskMetrics only covers S&P 1500 companies beginning in 1996. To complete our corporate governance dataset, we manually collected the remaining data by analysing the proxy statements included in the Direct Edger database. As Direct Edger only incorporates proxy statements commencing from 1992, this effectively limits our governance sample and the related statistical analyses to the period from 1992 to 1997. 
Measures of corporate governance
We examine four broad components of corporate governance: board structure, committee independence, board and committee activities, and institutional ownership. Variables included in each component are drawn from the previous literature.
Board structure
As indicated by Fama and Jensen (1983) , the board of directors is the apex of corporate governance. The characteristics of board members as a whole are crucial to the effectiveness of a firm's governance. The first variable we include in this component is the percentage of outside independent directors on the board. Independent outside directors are directors who do not have outside business or a family relationship with the firm, and have not been employed by the firm in the previous 3 years. As indicated by prior studies (Rosenstein and Wyatt 1990; Karamanou and Vafeas 2005; Cornett et al. 2008; Chhaochharia and Grinstein 2009; Nguyen and Nielsen 2010) , independent outside directors can serve as effective monitors of the company as they are not influenced by a firm's management and can thus exert greater pressure on management due to more independent views as compared to inside directors. 8 Armstrong et al. (2014) document that the proportion of independent directors on the board is positively associated with transparency. It thus follows that a higher percentage of outside independent directors on the board represents more effective governance. The next variable included in this component is the percentage of interlocked directors. Two directors are considered "interlocked" when one director is serving as a board member of the other director's company. The close relationship between interlocked directors can impair board independence by mutually influencing each other's choices for their personal advantage, thereby detracting from the boards' monitoring role. Thus, a higher percentage of interlocked directors indicates poor corporate governance. This view is expressed by a number of corporate governance studies (Hallock 1997; Core et al. 1999; Larcker et al. 2005; Bizjak et al. 2009; , Dah and Frye 2017) , along with regulators and professional bodies (the Securities and Exchange Commission and the National Association of Corporate Directors).
As a measure of board diversity, we use the percentage of female directors. Morck (2008) states that a heterogeneous board can eliminate directors' tendencies to submit to authority, such as the CEO, resulting in broader perspectives and lower levels of groupthink. Lavy and Schlosser (2011) suggest that having a diverse board can promote peer monitoring between genders in the decision making process. Furthermore, Carter et al. (2003) , Ferreira (2009), García-Meca et al. (2015) , and Green and Homroy (2018) document that board diversity, proxied by the percentage of female directors, promotes better monitoring and leads to improved firm performance. Additionally, a recent study by Schwartz-Ziv (2017) finds that boards are more active when more than 3 women are present in board meetings; boards with at least 3 directors of each gender are 79% more active; and underperforming CEOs are likely to be replaced by more gender-balanced boards.
The final variable included in this component is CEO Power. CEO Power is a measure of structural power which is a composite score based on three indicator variables: the CEO being the chairman of the board, the CEO being the founder of the firm, and the CEO being the only insider on the board. Thus, the range of this composite score varies from 0 to 3, where a higher score represents stronger CEO influence on the board and therefore on corporate decisions. These three measures of CEO Power have been used previously in the literature (Adams et al. 2005; Cheng 2008; Liu and Jiraporn 2010) . We support the contention from previous studies, which generally find that CEO dominance hampers corporate governance. Powerful CEOs are associated with lower Tobin's Q in firm and accounting profitability (Bebchuk et al. 2011) , higher variability in a firm's performance (Adams et al. 2005) , higher cost of debt in firms (Liu and Jiraporn 2010) , rigged incentive pay by inducing boards to shift weight to better performance measures (Morse et al. 2011) , stronger association between the CEO's Law and Yu Frontiers of Business Research in China (2018) 12:23 Page 10 of 25 personal leverage and the firm's leverage (Korkeamäki et al. 2017) , and difficulty of removal by the board (Morck et al. 1989) .
Board committee Independence
For this component, we examine the independence of two important board committees: the audit and compensation committees appointed by a board. Klein (1998) argues that the audit committee can mitigate agency problems by ensuring the presence of proper internal controls in the organization; whereas the compensation committee does so by designing incentive schemes which promote interest alignment among shareholders and managers. Armstrong et al. (2014) also find that audit committee independence is associated with higher-quality financial reporting and stronger commitment to internal controls. Following Klein (1998) , Anderson et al. (2004) , Uzun et al. (2004) , and Guo and Masulis (2015), we use the percentage of independent directors on these two committees as a measure of committee independence. The intuition is straightforward: just as more independent directors on a board enhance the board's monitoring function, so should their presence on these committees. Klein (2002) , Anderson et al. (2004) and Vafeas (2003) provide consistent evidence for this view.
Board and committee meetings
The performance and effectiveness of a board and its committees are related to the work carried out by the board and committee members. Following Vafeas (1999) , Beasley et al. (2000) , and Karamanou and Vafeas (2005) , we use the number of board and committee meetings to measure the effort and time spent by board and committee members. Active boards and committees meet more often and thus increase the amount of time spent on monitoring efforts, consequently improving governance (Conger et al. 1998; Anderson et al. 2004; Karamanou and Vafeas 2005; Andres and Vallelado 2008; Chou et al. 2013) .
Institutional ownership
Jensen (1993) suggests that institutional investors have both the incentive and the ability to actively monitor management to safeguard their financial interests in the firm.
In line with prior studies such as Core et al. (1999) , Hartzell and Starks (2003) , Yun (2009), Boone and White (2015), Crane et al. (2016) , and Bena et al. (2017) , we use the level of institutional ownership as a measure of external monitoring. Descriptive statistics for the 10 corporate governance variables comprising the four governance components discussed above are displayed in Panel B of Table 2 . With regards to board structure, the mean (median) percentage of independent directors after spinoff increases from 57.7% (61.5%) in Year − 2 to 62.4% (66.7%) in Year + 3. Such an increase is consistent with the findings by Seward and Walsh (1996) and Ahn and Walker (2007) . Similarly, the percentage of interlocked directors and the percentage of female directors have improved after spinoff. Comparing the mean for these two variables in Year − 2 with Year + 3, the mean percentage of interlocked directors dropped from 3.9% to 2.3%, and the mean percentage of female directors increased from 7.4% to 8.9%. Finally, there is little change in CEO Power, as both the mean and median scores are virtually unchanged from Year − 2 to Year + 3. As a whole, the evidence from the summary statistics broadly suggests that board structure for parent firms improves after spinoff. In terms of committee independence, both audit and compensation committees become more independent after spinoff. From Year − 2 to Year + 3, the mean percentage of independent directors in audit and compensation committees has increased by 2 percentage points and 8 percentage points, respectively. In fact, the average percentage of independent directors among these two committees are 80% or above throughout the event years. Taken together, spinoff firms on average have very independent board committees, and the level of independence increases after spinoff. Our findings are consistent with those of Seward and Walsh (1996) , suggesting that the majority of the members in compensation committees are outside directors.
With regards to board and committee meetings, the median board meets 6 to 8 times per year; the median audit committee meets 3 times per year; and the median compensation committee meets 4 to 5 times per year. These observations are consistent with Vafeas (1999) and Karamanou and Vafeas (2005) . In addition, the average board and compensation committee meet slightly more during Year − 1 to Year 0. This is likely related to the occurrence of the spinoff event. With the exception of the audit committee, the mean board and compensation committee meetings are reduced slightly from Year − 2 to Year + 3.
Institutional investors, on average, own more equity after spinoff: the mean (median) ownership increases from 49.1% (53.5%) in Year − 2 to 58% (63.2%) in Year + 3. The increase in institutional ownership after spinoff indicates an improvement in external monitoring.
Overall, the statistics suggest that the general governance structure improves after spinoff, consistent with our conjecture.
Interest alignment and spinoff
Pay-performance sensitivity before and after spinoff
The purpose of this study is to examine whether spinoff improves CEO-shareholder interest alignment. We first examine the pay-performance sensitivity for spinoff firms before and after spinoff by estimating the following model:
Equation (1) is based on the pay-performance sensitivity model by Hall and Liebman (1998) and Murphy (1999) , which tests the association between the change in both contemporaneous and lagged shareholder wealth on the change in CEO compensation. 9 The dependent variable is the first difference of CEO compensation. Consistent with prior compensation literature, we use two alternate measures of CEO compensation: the first is cash compensation consisting of salary and bonus only, and the second is total compensation consisting of salary and bonus, stock options and restricted stock grants, and other compensation.
The independent variables are the changes in contemporaneous and lagged shareholder wealth. Shareholder wealth is proxied by the annual fiscal year stock returns. We estimate Model (1) at Year − 1, Year + 1 and Year + 3. These three periods allow us to gain insight as to whether pay-performance sensitivity of spinoff parent firms Law and Yu Frontiers of Business Research in China (2018) 12:23 improves immediately, and in the long term after spinoff. Improved pay-performance sensitivity coefficients (i.e., β 2 and β 3 ) after spinoff would suggest better interest alignment whereas a deteriorated trend in these coefficients would suggest risk aversion. Table 3 shows the results of the yearly pay-performance sensitivity regressions for Year − 1, Year + 1 and Year + 3. Panel A uses salary and bonus as a proxy for a CEO's wealth whereas Panel B uses total compensation. The R-squares for all specifications tend to be low, consistent with the extant pay-performance sensitivity literature (Hall and Liebman 1998; Murphy 1999; and Conyon and Murphy 2000) . In spite of this, the R-square for the post spinoff regressions are much higher than pre-spinoff counterparts. From the perspective of precision, this result suggests that post-spinoff pay-performance sensitivity coefficients are considered better than those in the pre-spinoff year.
As can be seen from Panel A in Table 3 , CEO's cash compensation (salary and bonus only) is not statistically significantly related to firm performance, except for Year + 3, in which the coefficient on contemporaneous stock returns is positive and significant at the 1% level. Thus, there is some evidence of improved interest alignment in the longer horizon after spinoff.
The results in Panel B where CEO's total compensation is used present much stronger evidence that spinoffs improve interest alignment. Specifically, CEO total compensation before spinoff is not significantly related to shareholders' wealth. But for both Year + 1 and Year + 3, both the contemporaneous and lagged pay-performance sensitivity coefficients are positive and significant at the 5% level. Interpreting this finding with the corresponding post spinoff estimates in Panel A, stock options and restricted stocks granted to the CEO after spinoff seem to improve interest alignment. This is consistent with the CEO compensation literature findings that equity compensation is a key component in driving the total pay-performance sensitivity. This is also consistent with the notion that the use of equity-based compensation promotes a closer interest alignment between a CEO and shareholders (Jensen and Murphy 1990; Hall and Liebman 1998; Murphy 1999; Conyon and Murphy 2000) .
The key insight from the yearly regressions indicates that spinoff improves pay-performance sensitivity. This finding is more apparent in cases in which total CEO compensation is used. This evidence also provides a first support to our interest alignment hypothesis.
Panel pay-performance sensitivity analysis
Having established the trend that spinoff improves pay-performance, we next proceed to formally testing whether the improvement in interest alignment is statistically significant (i.e., hypothesis H1). We perform our analysis by using the following panel regression model:
SpD is a dummy variable which takes a value of 0 to indicate a pre-spinoff year and a value of 1 to indicate a post-spinoff year. We first estimate Equation (2) The key variables of interest in this model are the interaction terms: SpD×Δ(shareholder wealth t ) and SpD×Δ(shareholder wealth t-1 ). Both variables capture the change in pay-performance sensitivity before and after the spinoff event. If spinoffs improve CEO contracting efficiency according to the interest alignment hypothesis, we expect the coefficients of these two interaction terms (i.e., β 5 , β 6 ) to be positive and significant. Alternatively, the risk aversion hypothesis will predict the opposite. We can see from the short-run regression results in Panel A of Table 4 , the interaction terms in the cash compensation model are insignificant at the conventional significance levels, but the interaction terms in the total compensation model are both statistically significant at the 5% level. These results are consistent with yearly regressions in Table 3 , suggesting that in the short run, CEO total compensation, with equity pay included, is much more sensitive to firm performance after spinoff.
The long-run regression results in Panel B of Table 4 paint a very similar picture to that in the short run: spinoffs do not bring about any higher sensitivity between CEO cash compensation and firm performance, but do improve CEO total pay-performance sensitivity in the long run. Specifically, the interaction terms remain insignificant in the cash compensation model, and are positive and significant at the 5% level in the total compensation model. These findings are consistent with the yearly regression results observed in Table 3 .
Overall, our findings in Table 4 suggest that, in both the short run (one year after spinoff ) and the long run (three years after spinoff ), there is a significant improvement in the association between the annual change in total CEO pay and market-based annual shareholder wealth creation. Again, equity compensation plays a major role in improving interest alignment for spinoff firms. Our results from both Tables 3 and 4 support the interest alignment. This finding complements the spinoff value gain explanation advanced by Hite and Owers (1983) and Schipper and Smith (1983) ; both of these studies suggest that spinoff creates value by improving contracting efficiency. In addition, our empirical evidence supports the theoretical model from Aron (1991) , suggesting that spinoff allows the firm to write and enforce performance-based incentive contracts in a less costly manner. From a broader perspective, our results are consistent with the view from a strand of spinoff studies (Seward and Walsh 1996; Burch and Nanda 2003; and Ahn and Walker 2007) which suggest that spinoff creates value by mitigating agency costs present in multi-divisional organizations. 
Governance and interest alignment of spinoff firms
The relationship of corporate governance to interest alignment of spinoff firms
In this section, we examine the effect of corporate governance on interest alignment. This is a natural extension of our analyses above as corporate governance aims to foster interest alignment between shareholders and managers. To do so, we modify Equation (2) with the inclusion of governance variables:
The new variable included in Equation (3) is RCG, which represents the rank of each governance component (board structure, committee independence, board and committee meetings, and institutional ownership) and the overall rank averaged across the ranks of the four components. The use of this rank makes it easier to compare the effect of each corporate governance component and to assess the impact of a firm's overall governance. Accordingly, in the five models we present in Table 5 , the governance rank variable RGC denotes the rank on each of the four components as discussed in Section 3.1 and the rank of the aggregated governance components. Briefly, Component 1 is the rank of board structure, which includes the percentage of outside independent directors, the percentage of interlocked directors and CEO Power; Component 2 is the rank of committee independence, which comprises the percentage of outside independent directors in compensation and audit committees; Component 3 is the rank of board and committee activities, which consists of the number of board meetings per year, and the number of audit and compensation committee meetings per year; Component 4 is the rank of the percentage of shares owned by institutional investors; and Component Total is the averaged rank of the four components above.
The key explanatory variables in Equation (3) are the RCG variable and the three-way interaction terms. Equation (3) is estimated with panel data, spanning from Year − 1 to Year + 3. If corporate governance is related to the improvement in interest alignment as hypothesized, the coefficient β 5 is expected to be positive and significant. In addition, if the interest alignment for the stronger governance group is more pronounced as hypothesized, the coefficients β 8 , β 9 or both are expected to be positive and significant. Table 5 reports the regressions results.
As can be seen in Table 5 , the coefficients for RCG on all four corporate governance components as well as the overall governance score are positive. Moreover, the coefficients on board structure, institutional ownership, and the overall governance score are statistically significant at 10% or better. These results are generally consistent with Hartzell and Starks (2003) , who document a positive association between institutional ownership and CEO pay-performance sensitivity, and Seward and Walsh (1996) , who argue that spinoffs facilitate the implementation of effective governance and control mechanisms.
For the three-way interaction terms, nearly all the coefficients are insignificant at the conventional levels. The only exception is the coefficient on the interaction term with board and committee meetings (Component 3), which is negative and statistically significant at 5%. This suggests that firms with more board and committee activities are associated with weaker interest alignment. This is broadly consistent with findings from Vafeas (1999) that firm value is inversely associated with board meetings.
The change in governance and post-spinoff interest alignment
Empirical results from the previous section have provided some evidence that governance structure present in spinoff firms is associated with interest alignment. To sharpen our results, we examine the effect of the change in corporate governance on CEO pay-performance sensitivity by estimating the following model: 
The ΔRCG variable in Equation (4) is the rank change for each of the four governance components as well as the overall governance score. To construct each ΔRCG, we first obtain the average of a corporate governance variable rank in Year − 2 and Year − 1, and then the average of the same variable ranks in Year + 1 to Year + 3. We obtain each ΔRCG by subtracting the post-spinoff average rank from the pre-spinoff rank for each corporate governance variable. A higher ΔRCG value represents a stronger governance improvement. If spinoff firms' post spinoff interest alignment is associated with the change in corporate governance as hypothesized, the coefficients β 5 , β 6 or both are expected to be positive and significant.
The results for this analysis are displayed in Table 6 . The coefficient for Rtn t × ΔRCG for committee independence (Component 2) and board and committee activities (Component 3) are positive and significant at the 10% level. In other words, improving committee independence and board and committee activities can reduce agency problems by promoting interest alignment of firms after spinoff. This result is consistent with the view from Klein (1998) that committee independence is important regarding their roles; and the argument from Conger et al. (1998) that frequency of board meetings is a factor in board effectiveness. From a broader standpoint, it also supports the contention ΔRCG is a score based on the rank of change in the average corporate governance variables of parent firms for two years before spinoff and three years after spinoff in the 4 corporate governance components as previously defined in Table 5 . Component Total is a composite score which denotes the sum of all ΔRCG scores for the 4 corporate governance components. A higher value ΔRCG denotes stronger governance improvement. Other variables are previously defined. The t-statistics, which are based on White standard errors robust to within firms' cluster correlation, are reported in parenthesis. ***, ** and * denote significance at the 1%, 5%, and 10% level respectively. Variation in sample size is due to data availability Law and Yu Frontiers of Business Research in China (2018) from prior studies that committee independence improves firms' governance (Klein 2002; Anderson et al. 2004; and Vafeas 2003; etc.) . For the overall change in the governance score, Component Total, the coefficients for both interaction terms are positive, with the contemporaneous interaction term being significant at the 5% level. Thus, the improvements in the overall governance mechanisms have a positive influence on pay-performance sensitivity. Therefore, the evidence lends support to hypothesis H4, which is consistent with the argument from Seward and Walsh (1996) that spinoff facilitates efficient governance and control practices. Taken together, the results support our hypothesis that improvement in corporate governance mechanisms enhances CEO pay-performance sensitivity after spinoffs.
Additional tests
Given that spinoff is an outcome of a firm's choice, the spinoff sample may not represent a random one. As a result, it is possible that underlying factors that motivate firms to spin off entities can also be correlated with the improvement in pay-performance elasticity, similar to an omitted variable problem.
To address the selection bias issue, we follow Heckman's two stage regression procedure (Heckman 1979) . In essence, the first stage employs the Probit model to estimate the probability that a firm undertakes a spinoff based on their underlying characteristics. The Inverse Mills ratio of the Probit regression, representing the likelihood of the spinoff decision, is obtained and entered into the second stage regression as an explanatory variable to re-estimate the pay-performance elasticity (i.e., Model 2).
For the first stage of the Heckman procedure, we obtain the matched firms by selecting one firm which has the same 4-digit SIC code, closest in size (proxied by Total Assets) as the sample firms, and in the same year and month of the spinoff distribution. The sample firms are combined with the matched firms to yield a pooled sample of 118 firms. The explanatory variables for the first stage regression include ROA (defined as operating income before extraordinary items divided by total assets), standard deviation of the past 3 years of ROAs, leverage (calculated by total debt divided by total assets), size (proxy by total assets), investment level (calculated by dividing capital expenditures by total sales), Tobin's Q (defined as the market value of total assets divided by the book value of total assets, where the market value is computed by book value of total assets plus market value of common equity minus book value of common equity and deferred taxes), the number of business segments, and the standard deviation of monthly returns. All variables for the first-stage regression are measured at Year − 1 in order to represent the parent firms' characteristics immediately before the spinoff decision. The results of the first stage regression are reported in Panel A of Table 7 . The results in this panel suggest that firms with poor prior performance and greater structural complexity are more likely to spin off. The inverse Mill's ratio obtained from this regression is then included as an explanatory variable to re-estimate Model (2) in the second stage.
The results of the second stage regressions are displayed in Panel B of Table 7 . The estimated coefficient for the Inverse Mills ratio (Lambda) exhibits positive signs for both specifications. Yet, none of them are significant at conventional levels. Moreover, the signs of all the interaction terms are positive. This is consistent with the findings in Table 4 . Law and Yu Frontiers of Business Research in China (2018) Further, both interaction terms for the first specification are significant (p < 0.1) whereas the lagged interaction term for the second specification is significant (p < 0.1). This result is again consistent with those displayed in Table 4 despite a minor decrease in significance. Taken together, the results from the Heckman two-stage regression methodology indicate that the incremental pay-performance elasticity results are largely unaffected even with the inclusion of a sample selection bias correction term.
To ensure our findings conform to different specifications, we have conducted a few additional tests. We repeat the same analysis using return on equity (ROE) as an accounting-based measure of shareholders' wealth and the results are broadly consistent with those reported previously. For the pay-performance elasticity analysis, we repeat the same tests by including the year, industry dummies and firm size (proxied by Total Assets). The test again yields similar results. Finally, we repeat the same tests by replacing the corporate governance components using dichotomized variables rather than ranked variables and the results are qualitatively similar.
Conclusions
This study documents evidence supporting the hypothesis that spinoff improves interest alignment. We first provide evidence that CEO total direct compensation (including both cash and equity-based compensation) is statistically significantly associated with changes in shareholders' wealth after spinoff, whereas this association is not significant before spinoff.
Next, we extend the analysis by examining the impact of corporate governance towards the interest alignment improvement from the spinoff transaction. Four components of corporate governance mechanisms are examined in this study: board structure, committee independence, board and committee activities, and institutional ownership. The findings generally suggest that corporate governance plays some role in improving interest alignment after spinoff. In addition, we also find some evidence that stronger improvements in corporate governance enhance CEO pay-performance sensitivity.
A potential limitation of this study is that the sample is not drawn from a more recent period. Nevertheless, the more distant sample period may provide a greater opportunity to examine governance mechanisms in the absence of the extensive governance-related regulations introduced by the Sarbanes-Oxley Act of 2002. The governance arrangements and changes in those arrangements are less likely to merely comply with mandatory government regulations in the years before 2002.
Endnotes 1 Prior studies such as Hite and Owers (1983) , Schipper and Smith (1983), Seward and Walsh (1996) and Daley et al. (1997) have raised similar arguments. This study provides a direct test on the interest alignment argument to complement the established literature. 2 The value is measured based on the abnormal return from spinoff announcements. 3 Essentially, these studies suggest that pay-performance sensitivity is negatively associated with the CEO's exposure to idiosyncratic risks. Meanwhile, the association between pay-performance sensitivity and the CEO's exposure to systematic risks depends on the presence of other external factors such as the CEO's ability to trade the market portfolio, the cost for the CEO to hedge the market portfolio, etc. On the contrary, some earlier empirical studies (e.g. Garen (1994) , Yermack (1995) ) also could not find a significant relationship between a firm's risk and pay-performance sensitivity. Cichello (2005) empirically shows that the negative association between pay-performance sensitivity and a firm's risk is diminished once controlled for firm size. A recent study from Ju and Wan (2012) suggests that pay-performance sensitivity and a firm's risk bears a non-monotonic relationship. A related study from Cao and Wang (2013) shows both theoretically and empirically that the equilibrium pay-performance sensitivity is positively associated with the firm's idiosyncratic risk, yet negatively associated with the firm's systematic risks. 4 The sample commences from 1990 as CEO compensation data prior to 1990 are unavailable from Execucomp or Lexis-Nexis. 5 We have repeated all the tests with the inclusion of these extreme samples and the results are consistent with the ones reported here. To further ensure robustness of results, we have repeated the analysis excluding firms with annual returns higher than 3.0. Again, no significant deviation of results is observed. 6 Other compensation represents compensation which cannot be classified in other categories, such as life insurance premiums, retirement payments, tax reimbursements, retirement plan contributions, etc. 7 This definition is consistent with Burch and Nanda (2003) and Ahn and Denis (2004) . 8 We also acknowledge that a number of studies find that independent / outside directors do not enhance the firms' governance (e.g., Agrawal and Knoeber (1996) , Bhagat and Black (2001) etc.). However, Duchin et al. (2010) contends that the effectiveness of the outside independent directors on the board is dependent on their ability to acquire firm-specific information. Knowing that a spinoff creates value by reducing information asymmetry (e.g., Krishnaswami and Subramaniam (1999) , Huson and MacKinnon (2003) ), an increase in outside independent directors after the spinoff can promote more effective governance in post-spinoff firms. 9 We use the pay-performance elasticity model throughout this study to examine the notion of interest alignment. The difference between pay-performance elasticity and the pay-performance sensitivity model lies solely in the measurement of the dependent and independent variables. The pay-performance sensitivity model expresses both pay and performance in dollars whereas for pay-performance elasticity, pay is expressed and logarithms and change in shareholder wealth is expressed in returns. As compared to pay-performance sensitivity, pay-performance elasticity is relatively robust to firm size (Gibbons and Murphy 1992) . The use of pay-performance elasticity in this study appropriately addresses the issue of firm-size variation in the sample, along with the firm-size variation before and after the spinoff event.
